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Abstract— Characterization of manganese ores from Barru and Bone 
regencies of South Sulawesi has been conducted with the aim at 
clarification of their mineralogical and chemical composition for 
their potential uses as the raw materials for metallurgical industry. 
Mineralogical properties of the ores analyzed by means of optical 
microscopy and X-ray diffractometry (XRD) show that samples from 
Barru consist mainly of rhodochrosite (MnCO3) with less 
cryptomelane, groutite, bixbyite, and todorokite. Goethite, calcite and 
small amount of quartz present as impurities. Manganese ore samples 
from Bone are predominantly composed of pyrolusite (MnO2) with 
subordinate ramsdellite and hollandite. Barite, quartz, hematite and 
clay are present as gangue minerals. Chemical compositions 
determined by using XRF method revealed that Barru samples 
contain higher in MnO (average is 40.07 wt%) than the Bone 
samples (average is 34.36 wt%). Similarly, Fe2O3 and CaO are also 
higher in Barru than those of the Bone samples. In contrast, 
concentrations of SiO2 and total alkali (K2O + Na2O) are lower in the 
Barru samples. The average P2O5 content of samples in both areas is 
low (<0.2 wt%). Relatively higher grade of Fe2O3 in the Barru ore 
implies that it has potential application for ferromanganese 
production; whereas the elevated SiO2 content of the Bone ore is a 
good indication for silicomanganese manufacture. However, both 
ores may not favorable to be directly used as raw materials in 
metallurgical uses.  Prior to be used, the ores should be treated by 
applying physical beneficiation in order to reduce deleterious 
elements.   
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I. INTODUCTION 
Manganese ores are the main source of Mn metal that is 
primarily used as raw materials in industry in addition to iron, 
aluminum, and copper. Approximately 95 % of the ore 
produced is utilized by metallurgical industry mainly for the 
production of iron and steel and in alloys of steel. The 
remainder is used for non metallurgical sectors such as 
battery, chemical and pharmaceutical application [1].  
Total reserves of Mn ore globally reach amounts of 4,517 
million tons with the largest derives from Kalahari, South 
Africa. Large amounts of Mn have also been found in Groote 
Eylandt, Australia; Nikopol, Ukraine; and Ucurum, Brazil [2]. 
In 2013, total of world mine production reached 17,000 tons 
with the largest producer is South Africa and followed by 
Australia and China [3]. Although manganese deposits from 
Indonesia have not been studied in detail to date, manganese 
deposits are reported to be present all over the country 
including in Sulawesi. The purpose of this study is to describe 
mineralogy and chemical compositions of some manganese 
ore samples collected from the Barru and Bone areas of South 
Sulawesi with the implication for their potential usage as raw 
materials particularly in ferroalloys industry. 
 
II. REVIEW OF  MANGANESE UTILIZATION 
Normal classification of manganese ore can be based on its 
grade. The ores containing more than 35 % Mn are regarded as 
manganese ore which suitable for manufacture of ferro-
manganese. Ferruginous manganese ore grading 10-35% is 
suitable for manufacture of spiegeleisen. The ore containing 5-
10% Mn is referred to as manganiferous iron ore and it is 
suitable for manufacture of pig iron [4,5,6].  
The end-uses classification of manganese ores is divided 
into metallurgical, chemical, and battery grades. Metallurgical 
grade ore for iron and steel industry ideally contains 35 – 55 % 
Mn. P2O5, Al2O3, SiO2, CaO and S are also important. The 
Mn/Fe ratio is very critical. It needs about 7 kg of Mn to 
produce one tons of steel. Manganese serves as a 
desulphurizing, deoxidizing and conditioning agent during the 
smelting of iron ore. As an alloying element, manganese 
increases toughness, strength, and hardness of steel [5,6]. 
Nonferrous manganese alloys include manganese bronze 
(Mn, Cu, Sn, and Zn) and manganin (Mn, Cu, and Ni). 
Manganese bronze is corrosion resistance as in the case of 
seawater reaction. It is therefore suitable to be used for 
propeller blades on boat or torpedoes. Manganin is used in the 
form of wire for accurate electrical measurement [5]. 
 
III. MATERIAL AND METHODS 
Manganese ore samples used in this study were collected 
from two localities (Fig.1), namely Palluda village, Pujananting 
sub district of Barru Regency (four samples) and Mappesangka 
village, Ponre sub district of Bone Regency (eight samples). 
Samples of manganese ore were subjected to XRD, SEM-
EDS and XRF analyses at the Faculty of International 
Resource Science, Akita University, Japan. XRD analysis was 
conducted using a Rigaku Multiflex X-ray diffractometer (Cu-
Kα radiation, λ=1,541Å, voltage, V=30 kV, and current I=16 
mA). Measurement was done in 2-theta from 2
o
 to 70
o
 with 
step size of 0.02
o 
and time/step 2 s. Interpretation of minerals 
present in samples was performed by using PDX-2 and Impact 
Match! 2.  
SEM-EDS analysis was utilized to observe the morphology 
and semi-quantitative chemical composition of minerals 
